Exercise treadmill electrocardiography and myocardial perfusion imaging are commonly used in non-invasive tests for the detection of myocardial ischaemia. Unfortunately there are limitations in the assessment of hypertensive patients since these tests frequently provide false-positive results, particularly in those subjects with left ventricular hypertrophy. In order to investigate the utility of stress echocardiography in hypertensive patients we assessed 173 subjects undergoing this investigation in our department. Of these, 66 had had coronary angiography within 6 months. Thirty subjects were hypertensives, 17 with left ventricular hypertrophy, and 36 normotensives. Patients with a 70% or greater
Introduction
Hypertension is an important risk factor for the development of coronary artery disease. However, in spite of the greater prevalence of coronary artery disease in hypertensive patients compared with normotensives, a common finding during coronary angiography is of unobstructed coronary arteries; this is often in spite of typical symptoms of angina pectoris. 1 The most commonly used non-invasive test to detect cardiac ischaemia in patients presenting with chest pain in routine clinical practice is exercise treadmill testing. However, exercise testing in hypertensive patients has limitations because of a much higher rate of false-positive results than in normotensive subjects. This is a particular problem in hypertensive subjects with left ventricular hypertrophy, both electrocardiographic 2-5 and echocardiographic. 6 Myocardial perfusion imaging, like exercise testing, is frequently positive in hypertensive patients with normal coronary arteries, especially in the presence of significant left ventricular hypertrophy. [7] [8] [9] [10] Stress echocardiography utilises ultrasound to assess regional cardiac wall motion at rest and following stress and is a widely accepted clinical test with a sensitivity and specificity for detecting significant coronary artery disease similar to myocardial perfusion imaging. 11 It has been suggested that 
Patients and methods

Patients
One-hundred and seventy-three subjects undergoing stress echocardiography in our department were assessed. Of these, 66 had had coronary angiography within 6 months. Patients with a 70% or greater stenosis at coronary angiography were deemed to have sufficient disease to cause myocardial ischaemia.
Stress echocardiography protocol
Patients underwent echocardiography at rest and then during and after stress with stepped doses of dobutamine with the addition of atropine if there is an insufficient heart rate response. Dobutamine was infused intravenously sequentially at 10-40 g/kg/min. If there was an insufficient response as judged by an increase in heart rate, atropine was added at incremental rates of 0.3 mg until either 85% of the maximum predicted heart rate was reached or 1.8 mg was given. Echocardiograms were assessed for systolic wall thickening and endocardial wall motion at rest and during stress. Regional function was interpreted in 16 myocardial segments (at basal, midventricular and apical levels of the septum; lateral, anterior and inferior walls; and basal and midventricular levels of the anteroseptal and
Journal of Human Hypertension posterior walls). These were combined to reflect the territories of the coronary arteries. 12 The results were considered normal if all myocardial segments normal at baseline showed a hyperdynamic response with increased wall thickening. The development of new or worsening regional dysynergy during dobutamine stress was considered ischaemic. 13 
Results
Thirty subjects were hypertensives, 17 with left ventricular hypertrophy, and 36 normotensives. The hypertensive group included 12 diabetics and six with renal failure and the normotensive group, eight diabetics. The hypertensive group comprised 16 men and 14 women; the normotensive group comprised 29 men and seven women. Figure 1a and 1b show the relationship between the results of stress echocardiography and coronary angiography in hypertensives and normotensives respectively. The overall sensitivity of stress echocardiography for detecting myocardial ischaemia was 83% with a specificity of 77%. For the hypertensive group alone the sensitivity was 93% and specificity 73%. The normotensives had a sensitivity of 76% with a specificity of 80%.
Discussion
The present study suggests that stress echocardiography has similar specificities for the detection of significant coronary artery disease in hypertensives and normotensives. Other studies, also on small numbers of patients, similarly suggest that stress echocardiography may not have the high falsepositive rates that other non-invasive tests do. 13, 14 In a retrospective analysis of a mixed group of patients who underwent stress echocardiography and radionuclide perfusion imaging prior to coronary angiography Marwick and colleagues 13 noted that of the 17 patients with left ventricular hypertrophy but without coronary artery disease, the specificity of stress echocardiography (94%) was significantly greater than radionuclide perfusion imaging (59%). In another study of 43 hypertensive patients who were undergoing coronary angiography the sensitivities for detecting significant coronary artery disease with stress echocardiography compared with exercise treadmill testing were 72% and 93% respectively and the specificities 29% and 100% respectively. 14 In conclusion, there is preliminary evidence that stress echocardiography is a useful clinical test for detecting significant coronary artery disease in hypertensive subjects. Given the limitations of exercise electrocardiography and myocardial perfusion imaging in this situation, stress echocardiography may be the non-invasive test of choice in hypertensive patients presenting with chest pain.
